We report the results from a randomized evaluation of a mobile phone education program (Project ABC) in Niger, in which adult students learned how to use mobile phones as part of a literacy and numeracy class. Overall, students demonstrated substantial improvements in literacy and numeracy test scores, suggesting that the adult literacy curriculum is effective in increasing learning. Students in ABC (mobile phone literacy) villages showed substantial additional gains in numeracy exam scores, but we cannot rule out that there are no effects on literacy in the full sample. There is evidence of heterogeneity in program effects across regions, suggesting the impact is stronger in a relatively more densely populated region. Furthermore, both literacy and numeracy effects are stronger and statistically significant for younger populations. There is also evidence of persistent impacts: six months after the end of the first year of classes, students in ABC villages retained what they had learned better than the non-ABC students. These effects do not appear to be driven by differences in teacher quality or in teacher and student attendance. These results suggest that simple and relatively cheap information and communication technology can serve as an effective and sustainable learning tool for rural populations.
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Introduction
Few topics in the economics have received as much attention as the social and private returns to human capital investments (e.g., Acemoglu, 1996 , Becker, 1962 , Galor and Moav, 2004 , Schultz, 1961 . Decades of econometric wrangling with measurement error and endogeneity bias have produced compelling evidence that education that effectively builds cognitive skills can improve productivity, earnings, health outcomes, and social networks (Akerlof and Kranton, 2002 , Case, 2006 , Hanushek, 1995 , Hanushek and Woessmann, 2008 , Krueger and Lindahl, 2001 ).
Moreover, human capital investments have been found to improve an individual's ability to "deal with disequilibria" (Schultz, 1975) by refining one's ability to acquire and process information and to discover and benefit from new technologies (e.g., Foster and Rosenzweig, 1996) . 2 Nevertheless, the literature has generally been skeptical of large-scale adult literacy programs, which tend to be characterized by low enrollment, high dropout rates, and a rapid loss of acquired skills (Ortega and Rodriguez 2008 , Romain and Armstrong 1987 , Abadzi 1993 , (Oxenham, et al., 2002 . 3 These disappointing gains may be partly due to the relevancy of basic literacy for development, as well as the lack of 1 Literacy is defined as the skills of: 1) "recording information of some kind in some code understood by the person making the record and possibly by other persons in some more or less permanent form; and (2) decoding the information so recorded." Similarly, numeracy is defined as "the skill of using and recording numbers and numerical operations for a variety of purposes" (Oxenham, et al., 2002) . The data in the UNESCO report uses data from "around" 2000, which could be as early as 1995 and as recent as 2005 for particular countries.
2 Blunch and Pörtner (2009) provide an overview of the literature on adult literacy programs in both developed and developing countries, including Ghana.
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Abadzi (2003) notes that during the 1970s, literacy programs surveyed had success rates of 12.5 percent, though in the 1980s these rose to a median of about 60 percent of adults acquiring basic literacy skills.
2 opportunities to practice literacy and numeracy skills, especially in an individual's local language.
Mobile phones provide a unique opportunity to address these constraints to literacy adoption.
Partly due to their rapid spread throughout the developing world, mobile phones have drawn substantial attention for their potential impacts on economic development (Bhavnani, et al., 2008 , Castells and et al., 2007 , Corbett, 2008 , Donner, 2008 , Aker and Mbiti 2010 . One of the demonstrated channels through which mobile phones improve the welfare of the poor is improved market efficiency and spatial integration (Aker 2010 , Jensen, 2007 , Jensen forthcoming, Labonne and Chase, 2009 . While information technologies could have an indirect effect on education via improved earnings (Jensen 2007) , mobile phones may have an even more direct effect on education.
The comparatively cheaper pricing scheme of Short Message Service (SMS) as compared with voice in many developing countries provides a powerful financial incentive to use SMS, thereby allowing adults to practice their reading and writing skills in local languages ( Figure 1 ). 4 The original motivation for this project was based precisely on this incentive: the large cost difference between SMS and voice services encouraged some previously illiterate grain traders to teach themselves how to read and write simple SMS.
We estimate the impact of a mobile phone-based literacy and numeracy program for adult women and men in Niger (Project Alphabétisation de Base par Cellulaire, or ABC), which uses simple mobile phones as an educational tool. This paper reports the results of a randomized evaluation of a mobile phone-based literacy and numeracy program (Project ABC), developed and implemented by Catholic Relief Services 4 (Kim, et al., 2010) ) find evidence that SMS and voice are (weak) substitutes. 5 We distinguish between simple mobile phones -those which primarily have voice and SMS capability -from smart or multimedia phones, which often have some type of internet or video capability. An example of a mobile phone program that relies on smart phones is the MILLEE program, which developed software and games for school-aged children in India (Kam et al. 2009 ). 6 For data on mobile phone coverage and adoption, we use data from the GSM Association (herein GSMA), an association that represents the interests of the worldwide mobile communications industry, and Wireless Intelligence.
(CRS)
. 7 The project was conducted in two regions of Niger, each with separate randomizations into treatment and control groups. Program villages were randomly selected from among a group of 105 eligible villages, allowing differences in educational outcomes between the program and comparison villages to be attributed to the mobile phone-based literacy curriculum. While some studies exist on the impact of adult literacy programs on both educational and economic outcomes (Blunch and Pörtner, 2009 , Carron, 1990 , Ortega and Rodríguez, 2008 , many studies often suffer from serious methodological problems, such as small sample sizes, failure to account for selection bias, participant attrition and self-reported literacy scores. By contrast, the randomized nature of the intervention allows us to assess the causal relationship between the mobile phone curriculum and educational outcomes.
After one year of the program, and using half of our sample, we find evidence for positive impacts of mobile phone-assisted learning on educational outcomes. The ABC program increased adults' math test scores by .32 points during the first year. Math test score gains in the somewhat more densely populated region of Dosso were larger, but we cannot reject the hypothesis that there was no program effect in the Zinder region. Moreover, younger students (those between 18 and 45 years of age) gained the most. We posit that these effects might be due to the relevance of SMS for younger participants, as well as their greater ease of acquiring new skills via information technology.
These gains depreciated somewhat after the end of the first year of classes, although they remained significant for the targeted classes: Eight months after the end of classes, adult students in the ABC program scored higher on math tests than those in non-ABC villages, suggesting that test score improvements reflect real learning. Students were not aware that there would be a second test six months after the end of the program, and so these tests capture persistent active knowledge.
The remainder of the paper is organized as follows. In the next section, we situate our analysis relative to other work on literacy and technology. Section 3 provides the background on the setting of the research, as well the randomized intervention. Section 4 describes some key features of the data. Section 5 outlines our estimation strategy. Section 6 contains the preliminary results and discussion. In Section 7, we provide a simple cost-effectiveness analysis of the ABC program. We 4 conclude by summarizing our results and offering a discussion of the relevance of these findings for policymakers and mobile service providers.
Information Technology and Education
Simple mobile phones can serve as an educational tool by allowing adults to practice their reading, writing and math skills via communications with family, friends and commercial contacts.
8
While such communication can occur by voice, SMS is substantially cheaper than voice in many developing countries, particularly in sub-Saharan Africa (Figure 1 ). Relatively cheaper SMS in such countries may have important unintended benefits among illiterate populations by providing a powerful financial incentive to learn to read and write text messages. 9 Moreover, the benefits associated with learning to use SMS may include gains in both literacy and numeracy: while both share cognitive roots in symbolic representation (Bialystok, 1992) , the symbolic links between the two are particularly explicit in the case of SMS.
This paper speaks to the large literature on the education production functions and the debate on the value of educational inputs (Hanushek, 1995 , Kremer, 2003 , Kremer, et al., 2009 ).
More specifically, we show that skill acquisition can be facilitated and strengthened through modern information technology (Linden, et al., 2003) . We explore three potential channels through which In this paper, we distinguish between simple mobile phones -those which primarily have voice and SMS capability -from smart or multimedia phones, which often have some type of internet or video capability. An example of a mobile phone education program that relies heavily on smart phones is the MILLEE program in India (Kam, et al., 2009 is an increasing function of the number of people in her social or economic network who also have access to a mobile phone, and in particular, SMS. The profitability of SMS-based services, such as mobile phone money transfer systems, can similarly increase as the network of SMS users growers.
These network effects can increase the returns to functional literacy and thereby magnify the incentive to obtain and retain these skills. While we cannot directly test for these effects, the relatively stronger results in the more densely populated region are consistent with this hypothesis.
Finally, this paper relates to the literature on skills depreciation (most of which is centered around skills lost during unemployment), suggesting that technology might mitigate skills depreciation. Unused labor market or education skills are lost more easily when they cannot be used on a regular basis (De Grip and Van Loo, 2002) ). Nevertheless, mobile phones, computers and other devices can encourage students to continue to learn outside of the classroom, as well as after the end of schooling. While this paper focuses on impacts eight months after the end of classes, our findings suggest that information technology can help sustain impacts after the end of the program (Linden et al 2003 , Banerjee et al 2007 . There were 140 CRS intervention villages across the two regions, 105 of which were eligible for our study. 2) the project provided mobile phones to groups of literacy participants (one mobile phone per group of five people) at wholesale prices. 12 The mobile phone module began three months after the literacy courses started, and neither students, teachers nor project staff were informed which villages were selected for the ABC project until two weeks prior to the start of mobile phone activities.
Project ABC
Project Description and Timeline
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An important characteristic of Project ABC is the potential ease for scale-up. Because the mobile phone literacy module relied upon simple mobile phones, as opposed to smart phones, and was based upon achieving basic skills on these phones (calling, writing and receiving SMS), the ABC program adds relatively low costs to the normal adult literacy program.
11 In comparison with other countries in West Africa, the number of indigenous languages in Niger is fairly limited, with less than 10 local languages (as compared to over 60 in Ghana and 100 in Nigeria). The primary languages spoken in Niger are Hausa, Zarma, Fulani, Kanuri and French. The primary local languages spoken in the Dosso and Zinder regions of Niger are Hausa, Zarma and Kanuri.
12 Although the provision of subsidized mobile phones to groups of five could potentially have a wealth effect, as the phones did not belong to one specific household, we would expect an impact upon group dynamics.
In 2009, students in ABC villages had less than 6 weeks of practice using mobile phones. Mobile phones were therefore introduced at the same time in the 2010 villages. Students in ABC villages did not have any extra class time. Literacy courses are held for five days per week for three hours per day. One day per week is often allocated to revision of previous material. The literacy and numeracy tests were developed in collaboration with the Ministry of NonFormal Education and were identical in structure and difficulty for all survey rounds and between the two regions. For writing, each student was asked to participate in a dictation exercise, and the Ministry of Non-Formal Education staff then assigned scores into six categories, from Level 0 ("beginner") to Level 6. Level 0 corresponds to being "completely illiterate" (not being able to write down any letters of the alphabet correctly), whereas Level 1 implies a minimum level of literacy,
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Attrition in literacy classes typically occurs within the first month of the course. As mobile phone activities did not begin until two months after the start of the course, and project staff, literacy teachers and students were not informed of the ABC program or their treatment status in advance, the decision to drop out of the literacy course could not have been based upon the ABC program. Similarly, once a student misses several weeks' of classes, the literacy teacher will typically not allow him or her to continue, as they have fallen behind in the curriculum.
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At the onset of the program, the original intention was to collect literacy data from the 2009 and 2010 cohorts during each phase of data collection. Conducting literacy tests in June 2009 with the 2010 cohort proved to be unfeasible, and so data from the 2010 cohort (in which no program was implemented) is not available for this round of data collection. 9 meaning that the student can correct write letters of the local language alphabet. Level 6 implies that the student can correctly write two complete sentences with more complex word patterns. The levels are similar for the numeracy test, ranging from a low of Level 0 (complete "innumeracy"), Level 1 (simple number recognition) until a maximum of Level 6 (math word problems involving addition, subtraction, multiplication and division). The literacy and numeracy tests are provided in Figure 3 . Test scores are our primary data for analyzing the impacts of mobile based literacy and numeracy classes on educational outcomes.
In addition to the literacy data, 11 students per village were randomly sampled from among all literacy students to participate in a household survey, with a balance between men and women. A total of 1,038 individuals were surveyed across 100 villages. The baseline survey covered information on household demographics, assets, production and sales activities, access to price information, migration and mobile phone ownership and usage. Average household size was 8.2, half of whom were children under 15. Among adult survey respondents, only 4 percent have ever attended primary school, with approximately 20 percent ever having attended a Koranic school. Children's educational achievements were similarly low: only 60 percent of children aged 7-15 have ever attended primary school (Table 1) .
Pre-Program Characteristics of ABC and Non-ABC Literacy Centers
We utilize the 2009 household baseline survey data to compare socio-demographic characteristics of ABC and non-ABC students. Table 1 provides this comparison and suggests that the randomization was largely successful in creating groups comparable along observable dimensions. Controlling for stratified sampling, we find no significant differences in the age of respondents, their occupation, household size, assets owned (including mobile phone ownership) or whether the individual used a mobile phone prior to the program across ABC and non-ABC villages in the Dosso region (Table 1 (Table 2) . We cannot reject the equality of means for pre-program writing and math test scores in both regions. Literacy and numeracy scores for both program and comparison villages were close to zero, suggesting that the project successfully selected participants who were illiterate prior to the start of the program.
Empirical Strategy and Results
We focus on reduced form estimates of the impact of mobile phones on both literacy and numeracy test scores. To better understand possible mechanisms underlying test score impacts, we also estimate program impacts on several channels, including measures of teacher quality and student It is common practice in many education studies to normalize test scores (Glewwe, et al., 2004 , Kremer, et al., 2009 , as often test instruments are not comparable across rounds. Our test spans the range from illiterate/innumerate to being able to write sentences and solve mathematical problems, and the same test structure is used during each round. Therefore the normalized test score is not appropriate for our program.
17 Since the level of randomization was the subregional administrative unit, we account for this by including fixed effects which we call "randomization fixed effects." 11 impact across participants. To understand more precisely which participants benefit most from the program, we test for heterogeneous impacts by including indicator variables for gender and age.
Average Test Score Impacts in the Short-Term
Our sample includes all students who were in could not only improve skills acquisition in the short-term, but also mitigate skills depreciation after the end of the program. Table 3 shows the simple difference-in-differences (DD) estimates for the pooled sample without region-level or gender fixed effects. Overall, the literacy program strongly improved literacy in both the ABC (Panel A, Column 1) and non-ABC group (Panel A, Column 2) after 4.5 months of courses, and 1.5 months of mobile phone treatment. The literacy program was successful in teaching basic writing skills, as most students moved from a "beginner" level (i.e., not being able to recognize and write letters) to an average score of 2.05 and 1.78 in ABC and non-ABC villages,
respectively. This suggests that participants in ABC villages could correctly write letters, syllables and two-syllable words, whereas those in non-ABC villages could only write letters and syllables.
Although literacy test scores were 0.28 points higher in ABC villages, this effect is not statistically significant at conventional levels. respectively. More concretely, students were able to transition from an inability to recognize any 12 numbers to successfully completing simple addition and subtraction problems. Math scores were 0.30 points higher in ABC villages, and the effect is statistically significant at the 10 percent level.
This means that 1 of 4 students were able to attain a higher level of numeracy due to mobile phones.
The results for both sets of results are robust to the inclusion of pre-program literacy and numeracy test scores. score in the Dosso region, and this difference is statistically significant at the 5 percent level (Column 1). These results are robust to the inclusion of randomization and village-level controls, as well as gender. Nevertheless, we do not find a statistically significant difference in math scores between ABC and non-ABC villages in Zinder.
The short-term impact of the ABC program on math scores is aligned with the methodology of the mobile phone module. The ABC curriculum in the 2009 villages was only introduced six weeks prior to the end of classes, meaning that participants were unable to fully complete the mobile phone curriculum. For this reason, teachers in most ABC villages were able to cover a limited number of topics in the mobile phone curriculum, namely, turning on and off the mobile phone, learning how to recognize numbers on the keypad and making and receiving phone calls. Few villages were able to reach the level of identifying the letters on the mobile phone, and even fewer were able to teach the SMS component of the program. Second, writing SMS via mobile phones is based on numeric representation of letters. While symbolic representation undergirds the development of both literacy and numeracy (Bialystok, 1992) , these cognitive linkages are more explicit in the case of SMS.
Heterogeneous Program Effects
The short-term effects of the ABC program suggest that mobile phones are more useful for math skills in one of the two regions. Similar to the education and labor economics literature, we investigate heterogeneous effects along two other characteristics: the participants age and gender, 13 which might reflect different incentives to learn as well as different selection processes. Table 5 presents these results by gender for the entire sample and by region. Controlling for a time trend, randomization and village-level fixed effects, the results are consistent with the average effect of the program: the ABC program does not have a statistically significant short-term effect on literacy scores in the overall sample nor in Zinder. Nevertheless, the program has a positive impact on literacy scores for women in the Dosso region (Column 4), although we cannot reject the hypothesis that there is not a statistically significant difference between men and women. For numeracy, the ABC program has a positive and statistically significant impact on women's math scores in the overall sample (Column 2) and in the Dosso region (Column 4), although a Chow test only allows us to reject the hypothesis that there is not a statistically significant difference between men and women for the overall sample. Table 6 
Persistent Program Effects
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One of the key assumptions of the ABC program is that information technology can not only reinforce skills acquisition in the short-term, but also mitigate skills depreciation when students are no longer in classes. Consequently, Table 7 contains longer run effects for both regions, using literacy data from January 2010 (eight months' after the end of the first cycle of classes, about 12 months after the beginning of classes and prior to the second year). The tests conducted during this period were unannounced, so neither students nor teachers were able to prepare for the tests in advance. For this reason, the sample size is considerably smaller than the June 2009 sample; the number of adult participants who took the test was 4,697, slightly more than 80 percent of the participants who started in 2009. If the people who took the test in January 2010 were the bestperforming participants, then this could overestimate our results. If, however, those who were absent were the worst-performing students, then the results in Table 7 would underestimate our results.
As a majority of those absent in January 2010 were seasonal migrants -namely, younger populations who showed stronger test scores gains in Table 6 -we posit that the results in Table 7 serve as a lower bound on the long-term effect. To econometrically deal with the attrition problem, we use the inverse Mills' ratio. 18 Table 7 shows the results of the regression in equation (1) using the long-term data and a Heckman two-stage selection procedure to account for possible selection bias.
The results of the first stage are in the appendix Table A1 . 19 In the entire sample, the point estimates of the effect on literacy (Panel A) are positive but not statistically significant at conventional levels. However, the effect of ABC on math scores is .11 and statistically significant at the 10 percent level. We also find a strong heterogeneous effect by region: math scores in ABC villages are 0.21 points higher than non-ABC villages eight months after the end of classes and the effect is statistically significant at the 5 percent level. This suggests that the impact on numeracy skills is persistent, and that the mobile phone-based curriculum could mitigate skills depreciation after the end of classes.
18 An alternative to the Mills' ratio is bounding the treatment effect (Lee 2005) , whereby upper and lower bounds are created by dropping the best-performing and the worst-performing students who were not absent in January 2010. The untrimmed average treatment effect (ATE) is then compared with the trimmed ATEs. We will use this approach as a robustness check in future work. 19 In the first stage we regress a student's presence at the January 2010 literacy tests on a variety of determinants to calculate the inverse Mills' ratio. In the second stage, we include the inverse Mills' ratio as an additional regressor in the OLS regression.
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Alternative Explanations and Mechanisms
There are a variety of mechanisms through which the ABC program could affect learning in the short-and long-term. First, the presence of a mobile phone curriculum -including the additional two-day training that teachers received -could potentially lead to increased teacher participation and motivation, thereby improving the effectiveness of the overall literacy curriculum. Second, the presence of mobile phones can increase students' motivation and incentives to learn, reflected by increased class participation and attendance. And finally, the mobile phone can be used as a tool for learning outside of the classroom -both during the course and after the end of courses ---thereby serving as a dynamic learning incentive. We will first address a potential alternative explanation to our results before investigating the extent to which extent these particular channels contributed to the overall increases in numeracy skills..
Alternative Explanations
One principal concern with respect to the previous results is a difference in teacher quality.
If the Ministry of Non-Formal Education or CRS chose better-quality teachers for ABC villages, or
better-quality teacher self-selected into those villages, then any differences that we observe in test scores between villages might be due to observable differences in teachers' quality, rather than the presence of the ABC program. While this concern is highly unlikely due to the randomized nature of the intervention -and the fact that the villages were only informed of the program immediately before the introduction of the ABC module --we test for differences in teacher quality across program and comparison villages. Table 8 shows the difference of means of teachers' education levels, age and gender. There is not a statistically significant difference in observable teacher characteristics in the overall sample nor by region.
Potential Mechanisms
It is plausible that the presence of mobile phones or a new curriculum could have increased teacher motivation and effort within or outside of the classroom, thereby improving students' performance on test scores. While we are unable to directly observe teacher effort, we are able to provide an observable proxy of effort. As CRS and the Ministry of Non-Formal Education provided norms for the number of classes during teach month, the actual number of classes taught was at the 16 discretion of each teacher. Therefore, while imperfect, we use the number of classes taught as a proxy for teacher effort. In 2009, teachers taught an average of 22 classes per month (Table 8) , and there was not a statistically significant difference in the number of classes taught between program and comparison villages. This provides evidence that teachers in ABC classes were not teaching more classes and hence improving test scores.
The presence of the ABC program could also encourage greater student attendance and participation during classes. While we cannot observe in-class student performance, using daily attendance data, we do not find a statistically significant difference in student attendance between ABC and non-ABC villages. 20 The average attendance rate in 2009 was 73 percent, but there is not a statistically significant difference between ABC and non-ABC villages (Table 8 ). Student attendance is somewhat higher in ABC villages in Zinder, but the difference remains statistically insignificant.
Overall, these results -combined with the persistent effects of the ABC program on numeracy scores after the end of classes -suggest that the primary mechanism through which ABC affects learning outcomes is the opportunity to practice the newly acquired skills outside of the classroom.
Cost Effectiveness Analysis
A natural question related to the use of a new approach or technology is whether the expected benefits coincide with the additional costs. Annual government expenditure on education in Niger is one of the lowest in the world; approximately 3 percent of the annual budget is spent on education (World Bank 2004). Thus, investing in mobile phone technology to improve adult literacy outcomes is one of many potential education interventions competing for scarce public resources.
In this section, we explore the question as to whether a mobile-phone based adult literacy program should be a public policy priority for the poorest countries using a simple comparison of the benefits and costs of the ABC program.
While a cost-benefit analysis of the ABC program would require estimates of the social and private returns to adult literacy (Kremer et al 2009) , we conduct a cost-effectiveness analysis, thereby 20 The high rate of student attendance in ABC and non-ABC villages is unsurprising, as students were provided with a monthly food ration based upon their monthly attendance record. Therefore, conditional on receiving food aid, there was not a statistically significant difference in student attendance between ABC and non-ABC villages.
focusing only on the costs of the ABC program as compared to its educational impacts. 21 Evans and Ghosh (2008) assess the cost-effectiveness of different education interventions in developing countries using three outcomes (enrolment, attendance and test scores). They find that adult literacy programs are cost-effective in terms of increasing enrolment, but did not measure the impacts of such programs on academic performance. We therefore follow the approach outlined in Ortega and Rodriguez (2008) and define "benefits" as the number of students who attained a certain level of literacy or numeracy on the test (in this case, Level 1). 22 We then compare ABC and non-ABC centers to isolate the additional costs and benefits associated with introducing mobile phones into adult literacy training, implicitly netting out broader livelihood gains from increased literacy. percent more expensive per percent of students who attain a satisfactory level than the traditional literacy program. Since we do not include any other benefits the students might reap due through access to mobile phones (including access to price information), nor the longer-term benefits, we think this is quite a low additional cost.
Conclusion
Adult literacy and numeracy programs are an important part of the educational system in many countries, though their successes have been mixed, partly due to the relevance of literacy and the dearth of easily accessible materials in local languages. We present evidence that mobile phones can be used as cost-effective teaching tool, resulting in higher math scores for students. We also find quantitatively stronger results in one region, particularly for women and for younger students. The effects on math appear to persist even 8 months after the end of classes. As being able to read and write SMS presumes that students have a higher level of knowledge, we posit that literacy impacts could occur during the second year of literacy courses.
21 For a concise discussion of the difference between cost-benefit and cost-effectiveness analysis, see the J-PAL Cost Effectiveness Methodology (March 2010).
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In our context, a "Level 1" is defined as passing the literacy and numeracy exam, as it coincides with simple letter and number recognition.
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Overall, these results suggest that simple information technology could be a simple and lowcost way to promote adult's educational outcomes in developing countries in the short-and longterm. First, the rapid expansion of mobile phone coverage and adoption in sub-Saharan Africa suggests that a broad spectrum of populations (urban and rural, rich and poor, men and women) are already using this technology for social and commercial reasons. Second, the relatively cheaper cost of SMS as compared to voice in some countries provides a financial incentive to use SMS, thereby increasing the demand for literacy skills. Third, even without SMS skills, using mobile phones for voice calls appears to lead to modest improvements in numeracy. These results could potentially be sustained without the need for costly village-level libraries or local language newspapers. And finally, the use of simple mobile phones as the basis for Project ABC suggest that this curriculum could be easily scaled up by governments and NGOs, potentially in collaboration with the private sector. Matsayi na 6: Ali ya aiko ma matanshi 3 zannuwa 13. Zane nawa kowace za ta samu ? Zane nawa za ya yi saura ? Notes: ABC villages are the villages in which traditional literacy training was complemented by cell phone based literacy training. 11-month results are results 11 months after the beginning of classes and 7 months after the end of the first year of classes. OLS regressions that control for ABC village, time, region (except columns (4) and (5)) , sex (except columns (2) and (3)), and columns (1) and (6) also for sex*region. Panel A: contains results for literacy. Panel B: contains results for numeracy. ***, **, * denote statistically significance at 1, 5, 10 percent, respectively. Robust standard errors clustered at the class. Table displays summary statistics for ABC (Column 1) and non-ABC (Column 2). Column 3 reports the difference. Standard errors in parenthesis. ***, **, * denote statistically significance at 1, 5, 10 percent, respectively.
